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(54) YCTPOflCTBO A™ PEMOHTA 06CA/V- 
HOPI KOnOHHbl B CKBAXWHE 

(57) MsoCpeTeMMe othochtca x 3xcnAyaTamw 

H^TAHUX IS riSOBWX SKttXttH H MOX6T 6«TV 

McnoAtaoaaHO npw HapatKMaaHKM ucmchtho- 
ro iconwua m cosa&hmm 3xpaHoa *3TaMnoHaac- 

MUX MaTepMftJIOB 38 OOCBAMOA XOAOMHOA. 

UeAb - pacumpeMM€ TexHOAorwecicMx ao3- 

MOXMOCTCfl yC.pOftCTM M CMCT o6cCnOHCMM« 
OAHOBpCMeHMOrO C yCTBMOBKOA pCMOHTMOfO 



M306peTCMMC OTMOCMTCA X GypCHKK) M 

3KCnnydTaiu«M hc<|>tahux m rasoaux ckbsacmm m 

HOMT MCnOAk30BaTVC» VJM HBPBIUMBBMHH 
qOMCHTHOfO KOAkUa M C03A&HMM 3XPBHOB K3 
TBMnOHBXHWX MBTtjpWBAOB 3A oGcaAHOA KO- 

a oh ho A c nocACAy»meA repMenaau*eA ©6- 

CBAHOA XOAOMMU MeTBAAWHOCXKM fUiaCTUpOM 

a mo^tamux, rasoaux m boa»kwx crbajxmhbx 

UeAkK) M306pBTeMMA ABAA«TC« paCUIMp*- 
HM* TBXHOAOfWCCKMX BO3MOXH0CT*A yCTpO*- 

ctb* nyrcM o6ecnescMHA oAMoap©M«HHoro c 
ycTBHOBKOA pcMOHTHoro naTpy6xa TawnoH*- 

POMHMA 33KOAOHHOA 30HU. 



narpyGxa TaMnoHMppaaHMA bbxoaohhoA ao- 
hu. Aaa sToro paAMBAUiue OTaapcTMA noAoro 
urroxa nepexpuTW a hcxoamom iioaoaccmmm 

rQpM6TMMHUMtt nCpCrOpOAXAMM M6XAY rHAPO* 
UMAKHApaMH. riOAWA UITOX B HHJXHeA M3CTM 
HM66T yCTAHOBABHHMA HB HCM C B03MOACMO* 

ctmo orpaHMseHKoro oceaoro nepeMCiucHMR 
UHamhapmhcckmA nepexpuaaTCAfc c <t>p*«UK- 

OHHUM <(>0Map6M. B flOAOM UITOXe I10A UHAWH- 

APMHecxMM nepexpuaareAaM aunoAHenw 
ptAMBAWHUo oTaepcnui. UhhmhaP«hccxwA ne- 

peXpUBATBAb yCTBMOBAer. C BO3M0XMOCTU0 

nepexpuTMA iiocabahmx ftp* xoa6 uiTOxa 
aaepx. flocAe aaxa«ixti m npoAaaxM TaMnoHax- 
Horo MarepMBAB pacnoAaraiOT paMOHTwuA 
narpyfiox HanpoTwa 30HU Ha pyuiewMA o6cba- 

NOA XOAOHHU. ncpeMBttieMHCM yCTpOACTBB 

aaapx ncpexpuaaxrr pbambawmmc otbcpctwa 

MHAMHAPM««eCKMM nepCXpUBBTCAeM. 38TCM B 
yCTpOACTBC C03Aa»T pa60M«* A»"*©«««* n P M 
3TOM AXOPW SiCOAHT B 3BUenAeHKe C XOAOMMOA. 
2 MA. 



. Ha <t>nr. 1 M3o6paxccMO ycTpoAcTao PA* 

POMOHTB oOCaAHOA XOAOMMM B CXB83XMHC. Cfiy- 

meHHoe a cxaaxwHy. a momcmt saxanxw tsw- 
noKMpyx>mero mbtcpmbabj mb . 2 - to xc. 
npw ycraMoaxe nABCTupx. 

YCTDOttCTBO AAA peMOMTB o6C8AMOA XO- 

aohhu a cxaaxMHa coctomt M3 axopa 1 , cnyAca- 
tuero aaa onopw ycTpoAcTaa hb xoaohmy. 
rHApaBAHsecxofO AOMxpara a bmac xopnyca c 

nOCAAAOBBTeAkHO yCTaHOBACHMUMM B MeM 

rMAPOUMAMHAPBMM 2 c rcpMCTMSHUMM nepero- 
pOAxaMM 3 MWAy knmm. B xopnyce Tenecxo- 

flMHOCXK yCTBHOBAOH nOAUA UJTOX 4 C tlOpill- 
HAMH 5. pacnOAOXeMHUMM B fMAPOUWAMMA- 
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pa«. m p3Awant»HWMM oybcpctwjmw A nns ess- Poyo (<j>wr. 2). (TlpM AOACMQftiuea sotcawe »wa-_ 

3m nortocrw mjtokd c (Tio/iocYjiMM rwAPOHWAMM- ctocTM ™APOQAt*aecttwa AOwapfiY npoYarwoaeY 

apod. P5^Mfint>Mwe OToepcTMfl A nepeKpuiu o roAOotcy 6 onyrpw powo«T«oro inoYpyGcco mo 

mcxoamom nonoweMMW repweYwsiwuMM nepe- aawmv, paoMyco vonf nopusmtt. Oamodpsmsm- 
ropoAoaMM wextAV uwawwapoww. B wwstMGfl 5 mo ocymecYaAamY nop&Qw YpeMcnopYwoa ao- 

vjacnxi noAoro finnoctfi ycTQMOoweMs ittsap«baw- uomhm Ypy6 wo oQAM«0MMy koa» nopuawefl 

Mecccaa AopHwpycotiioa roflooos 6. AOwapoTO. OcYoouiyfOca «oacYt> peMOMTworo 

MexcAy aopsiycoM m OM^ofjewcctoa &o~ noYpyflcta pacuiwpacoY npoYcmofiHweM irofio- 

pKwpytotmefl roisooaca jpocnoflorteM pewowY- oaw 6 c nowomcco YpowcnopTwoft koaommu 

HWft (naYpyCOtt 7. B NC3nM0ffl «MICYM UKWOrO 10 Ypy6MY8AQ©OaCMCV0WM.nOCA0paCUJMp«KMfl 

ujYOtca woa mAgfisi^co«c©CttO« AopH«pycouiea w mpMnajwa pawoMYMoro naYpyfccea no ocefl 
romucofl ycYsoccaMsw c ooswoxtwocYbco ®rp€r ^mmq ycYpo&CYOO cnyettacoY o ctpaflMoe mmh- 
MM^eiMiwroocea^m^paMe^Gt^fl aawAMMApwr we© raonowowwa, OYccptaoecoY paAMfiAkMMe oy- . 
•aecctMfc nepea^ooTOfWb 8 © ^pwcu^mommum oepcYwn 9. npo^uaacoY cccBaxtwMy ao qw wtasa 
#owapew, o roo$ caK^Mfiptpesecraw (mapaapM- 15 TOc^OMartMOtr© MOYopwaA© m roam wmb coy ycY- 

OaY<2fl<BM □ nCSWKXl GSffYOCtQ DWffWWDMeM W paAMSAb- pO^CYOO MS CKOaXCMM fcfl . 
MMe OYCSPCVWCI 9 U&3payflOHC5M D MCHOflWOM 

nofloxccwMM YawnoMaxtMoro MaYepwawa. B Oopwywo Mso6peYeHMia 

ocp««e« ^acYM nofmft uiyok 4 necYteo censaw VcYpoflCYoo Aft* peMOHYa o6caAwoa cto- 

c YpawcnopYMOfl ctOAOMMoa Ypy6 (nscocwo- 20 aowmu b ctcaaraqwe.. occAcosatouftee ttopnyc c 

ctoMnpeccopwwMW YpySsww) 10. Btcopew m nocflCAOBaYCAMflO pacnoAOxteHMU- 

VcYpoftCYoo a«R pewoofra oScaAwoft ceo- mm o mcm rwAPOUMAWMApaww c repMeYwwiaMM 

aommm o cccaaxtwHe pa&OYaerr CAeAy^tUMM 06- naperopOActaMw wexcAy hmmm, YCAeccconiwe- 

paaoM. ckw ycYawosACMMMft © Kopnyce HOAUfl UIYOK c 

PocAe cnyccca ero wa YpaMcnopYMoa ceo- 25 nopuiMaww, pacnoAOxt©MwuMM a rMAP<mwAMM- 

Aowwe Ypy6 o cccoaxtMMy paAwan^Mwe oYaep- Apsx« w paAwaAt>Mt3Mw oyqcpcymamm aaw consw 

cywo 9 pacnoAarstOYCs wanpoYMD somu ihoaocym iuyoccs c noAocYfltww rwAPOUWAWMA- 

wapysflfleMMa o6caAMOft ccoaommu. OYapwoatoY- poo. BTKApaoia&raecKyco AopMwpytomyto ro«o- 

ca paAwaflbMwe OYoepcYwa 9 inepeooemeMiweM * secy. ycYa mo ©Acwwy co a MMxeMeft *flacYM noAoro 

ycYpo^YaaoHW3.BMcaOA«OMnoAO«eMMw(po- 30 ufYOtxa. ycYaMOQACMMWft MexcAy Kopnycow m 

AwawbMwe oYoepevMa A roepsKptnru. Jlpw va- nwawi««eci»ft AopwMpyrameft roAOoccoft pe- 

rom pacfliOAoneMWM paApaaflkKUx OYoepcYwft A momymm^ ffiaYpy^occ m YpaMcnopYMyco ctOAOMMy 

m 0YKpt5YU» poA^aAw»H^OTQepcTMaK 9 npern- Ypyd, «ecYtto eaasaHwyto c hoawm uitokow q 

qoawycq sattfiweca YaMnowartMoro ooavtapwafla o oep*Meft ero ««!icym. oYAM^atomeecn y©m. 

30MyMapyujCHwao5caAMoactOAOM«wM3aAaa- 35 ^ro. c ueASco pacuiwpeMwa Ye»MOflorwM<ecttwx 

AwaaMK© ero sa oocaAMyco ttOAOMMy. DoswoxtMOCYe^ ycYpo^CYaa nyrew o6ecne**e- 

riccAe 3acca»4KM m npoAao«w YawnoMartMO- mms OAMOopcweMHoro c ycYaMoatcoft p©momy- 

ro MaYcpjyiaAa ip^cnoAarocoY pewoMYMwft naY- moto naYpy6«a YaMno«wpoBaHMn mkoaohmo^ 

pySott wanpoYMB somm Mapyujewwa oocaAHOA 30mw. paAwanbMwe oybcpctma noAoro uiyoks 

aoAOHMB. IflepeMeuiieMMew ycYpoftCYoa Qoepa 40 nepeapuYw □ wc»oamom noAoxceMMM repoae- 

nepectpuoatOY paAMdAbMue oYoepcYwa 9 w ywhwumm neperopoAttaMM Mexgiy rwAPOuw- 

AMHAP6WOCCtMC4 nepetCpMOOY<5A0M 8. 3aYCM D AWMAP3MM. fflpW 3TOM nOAftsSM UJTOtt □ MMXtMefl 

ycYpoftCYse cosascoy pa6twee ^aoAeMwe, npw ^acTM mmccy ycTanoBASHHWM Ma msm c qos>- 
syom ottoptb 1 qkoaiwt Q sfiuenACMMe c ccoaom- worcMOCYbto orpaMtwcMMoro occBoro nepewe- 
H0 A ^5 mewwa i^&iAWMAPM^cCttM^ ncpeapaaaYeflb c 

nepeweuieMMSM YpaMcnopYMOft ttOAOMMw ^pMttutwMMtsw ^owapeM, o ooaom usyorg nw 
Ypy6 Baep« (rapOY^rMsatOY in^po0«MHecttyco ao- umammapw^ckmm nepettpuaaYeAQM oanoflMe- 

pMMpyWU^^rOAOBKyDMyYPbpQWOMYMOrOOSlY- MB PSAWSASMMG OYBepCYMQ, a UMAMMAP^e- 

py6K3. OYBCpCYWa A UIYOCO DMJtOASY M3 CCCWft fiepSttpUDaY©AC> yCYBHOQAOM C 003K»rt- 

repMeTWHWJt neperopoAOa « «makocyc> no- 50 mocy&co nepsttptrrMa nocAeAHMX npw koaq no- 
CYynaeY b umammaP" noAPSBAbwecccoro aomh- aoto uiyokb ooepa. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil gas and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string-Whole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string— borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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